Growth and Antigenic Characteristics of Subclones of Hamster Cells Transformed by the Schmidt-Ruppin Strain of Rous Sarcoma Virus
(Accepted 3 May L973) SUMMARY This paper presents the results obtained from a comparative study of some growth and antigenic properties of four subclones of hamster cells transformed by SR-RSV. A positive correlation was found between the growth potential of the cells in soft agarose containing dextran sulphate, and the degree to which they expressed the surface antigen (VISA) induced by the Schmidt-Ruppin strain of Rous sarcoma virus (SR-RSV).
Seven subclones of BHK 21/13 hamster cells transformed in vitro with the SchmidtRuppin strain of Rous sarcoma virus (SR-RSV) were studied for their content of the groupspecific (gs) antigen of avian leuko-sarcoma viruses and their capacity to produce SR-RSV when co-cultivated in vitro with chicken embryo fibroblasts; a positive correlation was found between the two properties (Vigier & Bataillon, 197 I) . Four of these subclones were studied subsequently for their growth capacity on a solid substratum or in soft agarose, and for the presence of the SR-RSV-induced surface antigen (VISA).
The four subclones (RS2/3, RSz/~o, RSa/7, RSz/6) derived from a clone of BHK aI/~3 hamster cells transformed in vitro with SR-RSV (clone RS2) have been described (Montagnier & Vigier, i967; Vigier, I967; Vigier & Bataillon, i971 ) .
The final saturation density of RS2 cells on a solid substratum was measured by seeding the cells in so cm Falcon dishes and cultivating ithem in daily renewed Eagle's MEM medium with double concentration of vitamins and amino acids.
The SR-RSV-induced surface antigen (VISA) of RSz cells was titrated by a colonyinhibition test (Bataillon, I973) adapted from Hellstr6m & SjOgren (I 965). The transformed target cells were seeded in soft agarose, with or without the addition of feeder cells, after incubation at 37 °C under constant shaking, first with antiserum for 3 o min and then with complement for 45 rain; the feeder cells were BHK 21/I 3 cells irradiated (5ooo rad) by y-rays from [~°Co] . The cytotoxic antiserum was obtained by immunizing weanling Syrian hamsters with XC rat cells, transformed in vivo with the Prague strain of Rous sarcoma virus (P-RSV) (Svoboda, x 96o ) and shown to possess the P-RSV induced transplantation antigen (Svoboda, I967) . Sera were taken from animals developing no tumours. Antiserum was inactivated at 56 °C for 3o min and adsorbed with BHK zI/13 cells. Complement (lyophilized guinea-pig serum, Institut Pasteur, Paris) was adsorbed with the transformed target cells.
For the four RS2 subclones the results reported in Table I suggest a negative correlation between the saturation density on a solid substratum and the mean vol. of cells. The observed differences in vol. were roughly constant whether the harvested ceils were growing or densityinhibited; this suggests that cell vol. are independent of physiological conditions but reflect a stable property of the corresponding RS2 cells; these differences of vol. were found repeatedly over a z-year period. The mean vol. were usually calculated from IO 7 or more cells, since non-synchronized cells of a given RSz subclone were heterogeneous in size.
Since the cloning efficiency (number colonies/number cells seeded) of RSV-transformed (I'20 to I'8o) I'3o (I'IO to I"4O) I (as control, 20 to 28 x io 6 cells/dish) RS2/IO 2"45 (2"I 5 to 2"70 ) I'8O (I"55 to 2"I5) o'SI (0"47 to 0"60) RSz/7 5 (4"65 to 5"I5) 2"95 (2"85 to 3"15) 0'3o (0'25 to 0"36) RS2/6 6 (5"60 to 6"Io) 3"30 (3"05 to 3"75) 0'23 (0.20 to o'3I) * Means (range;) from three experiments. t Contact-inhibited, as well as exponentially growing cells, were counted, diluted in calf serum containing medium and allowed to sediment in hematocrite tubes: 18 h sediments from different subclones were then compared. Vol. differences were also determined by mixing a known number of cells with a known vol. of medium and measuring the respective increases in vol. induced by different RS2 cells; no significant differences were found using the two methods.
Short communications
Surface ratios were calculated from vol. ratios using the formula ($1[$2) = (VIi V2)x (R2JRO, where S1 is the mean surface area of BHK 2I/I 3 cells and is defined as I ; cells were assumed to be spherical.
The above formula is derived from S = (3 x V)/R, where S is the surface area of a sphere of vol. V and radius R.
§ Cells were seeded in in cm plastic Falcon dishes and cultivated until saturation density was attained in daily renewed Eagle's MEM with doubly concentrated vitamins and amino acids, and containing [o % calf serum+ [o % bacto-tryptose phosphate broth. The absolute cloning efficiency is defined as the number of colonies/number of cells seeded; relative cloning efficiencies are ratios to the cloning efficiency of control untreated cells (3 to 7 %). Dextran sulphate 500 (Pharmacia, Uppsala) was added to the 0"45 % agarose underlay. Overlay and underlay media contained 1o % bacto-tryptose phosphate. experiments) is defined as t.
hamster cells in polyanion-containing agarose gel is a property reflecting their transformed state (Montagnier, I968) , cells of the four RS2 subclones were seeded in an agarose gel containing dextran sulphate (DS). The results (Fig. I) indicate that, when DS was added to the agarose gel, the cloning efficiency of RS2/6 and RS2/7 cells was significantly lower than that of RS2/3 and RS2/IO cells. The results of representative colony-inhibition tests (Table 2) show that, while RS2/3 and RS2/Io cells were significandy (2A) or highly (2B) sensitive to the cytotoxic activity of immune serum, the cloning efficiencies of RS2/7 and RS2/6 cells were enhanced (2A) or only slightly decreased (2B): BHK 2I/I 3 cells were used as a control.
Our results suggest that there is a positive correlation between the growth potential of the RS2 cells in agarose gel containing the polyanion dextran sulphate, and the degree to which they express the SR-RSV-induced surface antigen (VISA). Comparison with previous results (Vigier & Bataillon, I97I) further indicates that the expression of VISA on RS2 cells parallels their in vitro inducibility as well as their content ofgs antigen. This is contrary to most observations made in vivo with RSV-induced TSTA (Bubenik & Bauer, 1967; Thurzo, Simkovi6ov~i & Simkovi~, 1969; Gelderblom, Bauer & Frank, 197o) . The results on saturation density are less significant since they may be unrelated to contact inhibition, but reveal instead some correlation between mean cell vol. and saturation density.
The apparent discrepancy between our results and these from other laboratories may result from the use in the latter of more heterogeneous material (different cell species infected with different RSV strains): our results were obtained on subclones of ceils transformed by the same parental virus. Another explanation could be that RSV-VISA, as detected in vitro, is 
